A new nondestructive cytometric assay based on resazurin metabolism and an organ culture model for the assessment of corneal viability.
Three-dimensional culture or human corneal equivalents for safety testing are difficult to investigate with classic cytometric or biochemical methods. So a fluorometric method is proposed using resazurin probe. Absorbance and fluorescence spectra of the oxidized and reduced forms of resazurin were performed to determine optimal measurement conditions. More than 100 enucleated porcine eyes were used for this experiment. Twelve corneas were immersed in resazurin solution and fluorescence was measured hourly from 1 to 10 h. Ninety benzalkonium chloride-treated corneas and control corneas were used as toxicity controls, and corneal viability was compared with in vivo rabbit eye irritation. After analysis of spectra, the optimal measurement condition of resazurin metabolism proved to be a fluorescence measurement using 570 nm excitation wavelength and 590 nm emission wavelength. The reduction of resazurin was optimal after 6 h of incubation. Resazurin metabolism by isolated pig corneas varied proportionately with the benzalkonium chloride concentration employed, clearly showing significant differences (P < 0.001) in agreement with the in vivo data. The resazurin metabolism test can be used to evaluate corneal viability and can thus be a potential alternative for toxicological assessments. This assay allows rapid assessment of non destructed samples, with simple equipment and at a reduced cost for continuous monitoring of corneal viability and possibly other three-dimensional cellular models.